cause calcium is lacking but because of the loss of the stimulating effects of parathormone on carbohydrate metabolism.
There is some clinical evidence that disturbances in amino-acid metabolism may occasionally lead to cataract formation. The oculocerebrorenal syndrome or Lowe's disease is a rare combination of signs and symptoms, including growth and mental retardation, hypotonia, bony abnormalities resembling rickets and aminoaciduria, as well as cataracts which are often complicated by glaucoma. In a recent review of the world literature and their own experience Abbassi et al. (1968) found 70 cases which fulfilled their diagnostic requirements. There are others with only some of the clinical features. The disorder occurs only in males and the inheritance is probably by an X-linked recessive gene. Slit-lamp examination of the eyes of mothers and grandmothers of the affected children has revealed a high incidence of lenticular opacities. The biochemical abnormality in this disease is not known.
Homocystinuria, like Marfan's syndrome and Marchesani's syndrome, is known to be associated with dislocation of the lens and secondary cataracts may result. The other features include mental retardation, convulsions and fine sparse hair (Carson et al. 1964 , Gerritsen & Waisman 1964 . Presley & Sidbury (1967) , in a survey of patients known to have ectopic lenses, Marfan's syndrome or hereditary cataract, found 10 patients who excreted excess homocystine in their urine. Three of these patients did not have ectopia lentis but they did have cataracts and mental retardation. Two of them who did have ectopia lentis had previously been considered to be examples of Marchesani's syndrome. Sparse hair or alopecia, mental retardation, hypotonia and fits accompany cataracts in another rare hereditary disease, the Marinesco-Sjogren syndrome, but the etiology of this disease is not known (Norwood 1965) . In this disorder cerebellar ataxia is also found. The early suggestion that the cataracts were due to hypocalcremia has not been substantiated. In a report on 11 patients with this disorder in Norway, Andersen (1965) reported one girl who excreted excess glycine in her urine. There are a number of clinical syndromes associated with hyperglycinmemia and hyperglycinuria but cataract formation has been reported in only one family, 3 members of which had microphthalmia with cataracts and hyperglycinuria (Adams & Nance 1967) .
In conclusion, there are hints by association that many metabolic disorders may lead to cataract formation but the pathogenesis is obscure in all but one disease, galactoseemia. In this disorder early diagnosis and suitable treatment can prevent this distressing complication. 
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Role of Contact Lenses in Aphakia in Infants and Young Children
In this discussion I have included children up to 7 years of age and I shall discuss the role of the contact lens in the correction of infantile aphakia, which resolves itself into the solution of two problems: (1) Optical correction of aphakia. (2) A functional contact lens for infants and young children. Both aspects must be considered separately if we are to assess correctly the value of this appliance.
First, the correction of the acquired refractive hypermetropia. According to most texts on the development of the eye the axial length of the normal eye at birth is about 17 mm. More exact knowledge concerning the axial length in eyes that have congenital anomalies is not available. We will therefore have to take 17 mm as a length which will by the end of the seventh year increase to within 1 mm of the final normal axial length measured in late adolescence. We therefore have the first optical problem to solve. The appliance or technique attempting to correct the ametropia must be changed as the axial length of the eye increases, rapidly in the first two years of life and at a much slower rate from then on until 7 years of age.
The next problem to answer is 'shall we undercorrect, correct accurately or overcorrect the degree of ametropia?' These three approaches are possible with contact lenses without the use of spectacles as a supplementary aid. The surgical techniques would theoretically have to correct fully or overcorrect the acuity in early infancy to avoid foveal suppression, an undercorrection producing hypermetropia being of little value to the young child. Later in life a surgically introduced appliance would have to be optically altered if the length of the eye increased or the vision corrected by the use of a contact lens or supplementary spectacles. Keratophakia or other corneal surgical procedures should be of sufficient accuracy to give good acuity, i.e. a good retinal image.
Normal spectacle correction in the child up to 7 years old for uniocular and binocular aphakia is sometimes of little functional value. Towards the end of the second year, when critical acuity is beginning to approach normal, the eye as an optical instrument must be equal to the physiological and psychological demands made upon it. In the one child who had worn spectacles from an early age and in whom I was able to obtain accurate field measurements, the field proved to be limited. Even with a contact lens the field of vision remained limited. This may indicate either early suppression of visual field development resulting from the prismatic effect of high plus spectacles or neurological disease. Optically, therefore, the best possible correction for foveal stimulus should be present for all distances at an early age, at least by the age of 2. If critical foveal vision cannot be obtained in the first two years of life, the bilaterally aphakic infant would be equally happy with spectacles or contact lenses, possibly on balance better without either. This is based upon play behaviour and emotional response of the infant as determined by the parents, but it is not progressive treatment since foveal acuity cannot develop.
The problem of optical correction is intimately related to cerebral visual perception. We know that in kittens blinded from birth the normal cell structure of the lateral geniculate body fails to develop (Kupfer & Palmer 1964) . One wonders whether similar central nervous sensory agenesis occurs in the human infant without retinal stimulus from birth.
Electrical reactions, such as the visually evoked response, are of interest although difficult to carry out on the very young.
In 3 patients in whom this test was done the results were normal but the acuity very poor. Even after contact lens and occlusion treatments the acuity of the unilaterally aphakic eye failed to improve. It is true that these tests refer only to infants between 3 and 7 years of age. The retina was assumed to be normal physiologically, but the higher visual perception deeply inhibited, suppressed or undeveloped. Once the infant becomes monocularly environmentally orientated, and this is true also for most binocular aphakics operated upon in the first two years of life as well as the uniocular aphakic, it is psychologically traumatic to attempt to induce binocular vision. At best early surgery followed by some form of acceptable optical correction can result in alternating ocular suppression. When surgery is performed later in childhood for a cataract that has progressed the child may lose binocular vision but can become a diplopia-tolerant individual. According to Fasanella (1969) , of the partial cataracts it is the posterior congenital cataracts that have the worst prognosis. Certainly, optically, an opacity near the nodal point will affect the development of critical acuity and result in deeper suppression than anterior lenticular opacities.
It would be of interest to understand the degree of acuity resulting from underor over-correction, the prismatic effects of contact lenses together and, lastly, the aniseikonic factor.
According to Mandell (1967), using photokeratograms, the keratometry of the infant's cornea is not flatter than the adult cornea in the apical zone. I have in a similar group of patients come to the same conclusions by the examination of impressions taken of the infant's eye. Assuming, therefore, that the average keratometry in infancy is 7-8 and the length of the eye is 17 mm, then the dioptric power required in the plane of the cornea to correct aphakia would be 85 D-42 D= +43 D and, at 4 years, +62 D-42 D= +20 D.
Therefore, assuming that a permanent correction of acuity could be obtained by keratophakia or ocular implant in the first year, then by the age of4 over-18 dioptres of myopia would be present. If such a permanent procedure were performed in the second to third year, between -14-6 and -2-0 dioptres would be present. Such procedures to be optically of benefit should therefore not be performed under 2 years of age.
In practice I am rarely able to refract aphakia within the first year of life but over +20 D is a not uncommon finding and not larger degrees of hypermetropia. I therefore must assume that the eye rapidly grows in length in the first few months of life and that there is not a gradual increase in length spread over the first four years of life. Conversely, an interesting example is of a baby -9*0 D in both eyes soon after birth. Keratometry was +42 dioptres. One eye suddenly developed cataract which I aspirated and the refraction was then +9 0 D. By calculation the length of the eye was 26 mm (almost 4 mm longer than normal for this age). Is, therefore, the congenital and developmental cataract of early infancy always associated with abnormalities of size, microphthalmos at one extreme and an elongated globe at the other?
Using surgical refraction correcting procedures in the first two years of life, one is likely therefore to obtain later some degree of myopia in the affected eye. This is acceptable from the point of view of the development of binocular vision, since a near stimulus will always be present, but it is not acceptable if the myopia eventually proves to be excessive. The alternative, that is an under-correction, is not accepted as of any proven functional value. It appears that the rapid change in power of the aphakic infant's eye in the first two years of life requires a method that can be optically adjusted every few months and that after the age of 4 a permanent surgically inserted optical correction, if used, should be slightly over-corrected by a few dioptres rather than under-corrected, simply because acquired hypermetropia of aphakia cannot be corrected physiologically.
Under-correction by only 2 dioptres (producing hypermetropia) will not allow a better acuity than 6/24 for distance and less than this for near, whereas over-correction by 2 dioptres producing myopia of -2 D will allow a foveal stimulus at 50 cm. Of course there are other factors, such as depth of field and focus, which are of less relative importance. A permanently small pupil, often seen after needling a cataract in infancy, decreases the luminosity of the image and therefore detracts from its other optical advantages, such as depth of focus.
The small fixed eccentric pupil often resulting from repeated discissions and associated with an equatorial band of generating epithelium (like a Soemmerring's ring) results in a visual line that is not foveal. Those cataracts removed by aspiration techniques with a normal pupil reacting to light and central in position give better prospects for optical correction, especially if a contact lens is used.
Some infants also have a manifest strabismus which may be present from birth or may occur only after cataract surgery or as the cataract increases in density. It is unlikely in such patients that without strabismus surgery binocular vision can be obtained when a manifest deviation greater than 10 degrees is present. This applies to uniocular, as well as binocular, infantile aphakia.
Contact Lenses in Infantile Aphakia
The contact lens can provide any dioptric power required with little horizontal prismatic effect but sometimes with hyperphoria of 2 A to 6 A. The aniseikonic effect is certainly greater than the anterior chamber implant so long as one is comparing the aphakic eye with a normal eye that is emmetropic, but in the first four years this is not true. The size of the retinal image is likely to be smaller in the normal infant's eye than in the adult's. This may be a further reason why even if a contact lens can be managed the uniocular aphakic treated in the first two years of life does not develop binocular vision.
There are four types of contact lens in use.: (1) Corneal.
(2) Haptic (fenestrated). (3) Intermediate haptic of performed type. (4) Epikerato-optical prosthesis, at present only of theoretical interest.
Groups (1) to (3) can be altered from time to time and therefore a fit consistent with eight hours' wear is sufficient; The management is not too difficult if a corneal lens is accepted, but some babies rub the lens from the eye. I have tried hydrophilic lenses in only a few babies but they are equally able to rub the lens from the eye. Haptic lenses can be fitted under general anesthesia. Often after one year's successful wear they may reject the appliance. This is particularly true in unilateral aphakia. Results of age groups 0 to 7 will be given and for infantile aphakia they are not encouraging.
Epikerato Prosthesis or Adhesive Contact Lens
This type of appliance is fitted directly to Bowman's membrane after removal of the epithelium. It is attached to Bowman's membrane by an adhesive. Dohlman et al. (1968) and Kaufman (1969) report successes with this technique but advise fitting only at centres equipped for corneal surgery. The lens can be removed and a new one fitted in its place. This work has proceeded for only about six months although experimental work has been done over a longer period. It has obvious advantages: no possibility of causing changes in vision due to epithelial cedema, a good optical result, a permanent appliance as far as wearing times are concerned and one that can be changed; but, as with keratophakia, it gives rise to ethical problems associated with surgery upon a normal cornea. I have only performed this procedure for bullous keratopathy in the adult. It should not be used on children until fully proven.
Results with Contact Lenses
In 25 patients with congenital cataract (in all 36 aphakic eyes -11 patients were bilateral), the average age when aphakic was 2-5 years; the youngest operated on was 6 months, the oldest 6 years. Eighteen eyes were operated on within the first year of life (75 %). In eighteen eyes acuity could be accurately measured: from perception of light to 0-1 acuity, 11 eyes; from 0-1 to 0 5 acuity or better, 7 eyes (only one eye had acuity better than 0-5).
In the group with an acuity of 0-1 or better, all were operated upon when over 3 years of age. Three patients had a definite history of developing cataract after birth. Other abnormalities seen which prevented contact lens fitting were nystagmus, poor visual pathway due to lens remnants, pupil miosis and eccentricity, retinal abnormality, microphthalmos, aniridia, high degrees of strabismus. In 3 patients with unilateral aphakia wearing contact lenses, treatment was stopped because of complete withdrawal syndrome with occlusion treatment. No patient in this group had full stereopsis with a contact lens.
Over the same period of time 18 traumatic unilateral aphakics of a similar age group were seen. Seven had acuities better than 0 5 and 4 had 09. Five had full stereopsis with contact lens, but in every case aphakia occurred after the age of 2 years. The majority of these patients were fitted with large comeal lenses but haptic lenses were fitted if tolerance or loss became an important factor.
Conclusion
If surgery has to be undertaken for bilateral total cataract under the age of 2 years binocular vision with contact lenses is a rare end-result. In uniocular subtotal cataracts early surgery does not have great advantages unless a permanent correction can be given and rapid establishment of an optically clear visual pathway occurs.
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Growing Points in Strabismus Management [Abridged] Mr A Stanworth (The Royal Infirmary, Sheffield)
Aspects ofFusion
This introductory paper must deal first with -terminology. In the past in this country we have been in the habit of referring to a clinical condition which we have called 'fixation disparity'; this is a condition revealed by the cover test in which there is a constant small deviation, but the presence of functional binocular vision is obvious *since covering one eye results in a greater devia--tion with recovery of the deviating eye when the *cover is removed, i.e. there is a small-angle squint together with a superadded esophoria. Fusional movements to overcome this phoria are present and also occur to compensate for added prisms. The patient has no diplopia in spite of the presence of a constant small squint; yet on many tests he may show normal retinal correspondence though on others he may show abnormal correspondence.
The term 'fixation of disparity' should not be used for this type of patient; this is because the term was introduced by Ogle (1950) for a quite separate entity occurring in physiological conditions, whereby fixation of one eye may be very slightly off the centre of the fovea. The clinical condition hitherto known as 'fixation disparity' is now, therefore, often called 'monofixational phoria' (Parks & Eustis 1961), 'monofixational' since one eye is always used for foveal fixation in preference to the other, and 'phoria' to emphasize the superadded deviation under cover with subsequent motor fusional recovery. I would like to contrast this with a second type of adaptation to small-angle squint wherein diplopia is avoided not by any fusional movement, but by a readjustment of an abnormal retinal correspondence; in this type of adaptation, which is a purely sensory one, the angle of anomaly of correspondence always agrees exactly with that of the squint, even though the angle of squint may change, or the effective angle be changed by prisms; there is generally no fusional movement, but instead there is an extremely labile type of abnormal correspondence. These two types of adaptation, one by objectively observable motor fusion movements and the second by a purely sensory adaptation, are so different in character that they should be clearly distinguished, though in different circumstances they may occur at different times in the same patient.
The second term which is now in fairly common use is 'microstrabismus' or 'microsquint'. This is a condition in which there is a slight deviation from bifoveal fixation, too small to be detectable normally by cover test; there may or may not be superadded phoria. Microsquint is, therefore, one type of the general class of small-angle squints, and may arise in different ways. In the first place,
